Objective: To examine the stability of dietary patterns in young women over a two-year period and to identify factors that influence stability. Design: A food frequency questionnaire was used to assess diet. In a subgroup, this was repeated after 2 years. Questions were asked about major changes to diet over this time. Dietary patterns were identified using principal components analysis and pattern scores were compared at the two time points. The consumption of foods was also examined. The relationship between change in pattern scores and socio-demographic factors and body mass index was assessed. Setting: The Southampton Women's Survey, a prospective study of diet, health and lifestyle in young women and their influences on fetal growth Subjects: A subgroup of 94 women from a cohort of 6129 nonpregnant women aged 20-34 years. Results: Two dietary patterns, labelled 'prudent' and 'high energy', were identified. Spearman correlation coefficients between the initial and repeat scores for the prudent and high-energy patterns were 0.81 and 0.64, respectively. Average changes (repeat -initial) were 0.13 and À0.01 SD of initial score. Change in prudent dietary pattern score was influenced by amount of strenuous exercise taken and by changes in partnership status. An increase in high-energy pattern score was associated with lower social class. Conclusions: Dietary patterns in young women are reasonably stable over a 2-year period. This suggests that dietary patterns identified in the recent past may provide useful information about current dietary patterns.
Introduction
The use of dietary patterns in determining diet-disease relationships is proving a useful alternative to the measurement of single nutrients or foods (Hu, 2002) . As many public health messages focus on dietary patterns, this may be a particularly helpful way to examine diet-outcome relationships. Associations have been seen between dietary patterns and all-cause mortality (Osler et al., 2001) , coronary heart disease (Fung et al., 2001 ) and colon cancer (Slattery et al., 1998) .
Despite growing use of dietary patterns analysis in nutritional epidemiology, relatively little is known about the stability of dietary patterns over time (Weismayer et al., 2006) . Over a 1-year period, dietary patterns were shown to be stable in American men aged 40-75 years (correlation coefficients of 0.70 and 0.67 for prudent and Western patterns, respectively; Hu et al., 1999) . In women aged 40-74 years in the Swedish Mammography Cohort three patterns (healthy, Western and alcohol) had correlation coefficients ranging from 0.63 to 0.73 after 1 year (Khani et al., 2004) . Continued follow-up of the women in the Swedish Mammography cohort has allowed an evaluation of the internal stability of their dietary patterns over a sevenyear period (Weismayer et al., 2006) . In sub-samples of 1000 women, dietary assessment was repeated 4, 5, 6 and 7 years after baseline. At 4 and 5 years there was no evidence of instability in any of the three patterns identified. There was no instability in the healthy pattern after 7 years, but instability was evident in the 'alcohol' pattern (high intakes of alcohol and snacks) and the 'Western' pattern (high intakes of meat, processed meat, fried potatoes, soft drinks and sweets) after 6 and 7 years, respectively. Although these findings suggest considerable stability in dietary habits, it is not known how generalisable these findings are, and whether they are applicable to other populations and age groups (Weismayer et al., 2006) . Comparison of tracking of nutrient intakes of younger and older age groups suggests that nutrient intakes tend to stabilise with increasing age (Bertheke et al., 2001) . We might therefore expect lesser stability of dietary patterns at younger ages.
The Southampton Women's Survey (SWS) was established in 1998 to investigate the influence of women's diet and body composition before and during pregnancy on the growth and development of the fetus. The SWS has recruited over 12 500 non-pregnant women aged 20-34 years from the general population and collected data on diet, body composition, socio-demographic and lifestyle factors. Those who subsequently become pregnant are followed up through pregnancy. Since the time between initial dietary assessment and conception is variable, it is important to have an understanding of the stability of their diets.
We have previously described the two most important dietary patterns of women in the SWS (Crozier et al., 2006) . Given that little is known about the stability of diet in young women, we examined the stability of these patterns over a two-year period in a subset of the women, and investigated factors that influence this stability.
Methods
The Southampton Women's Survey (SWS) The participants were recruited from the Southampton Women's Survey (SWS), a large prospective study of nonpregnant women aged 20-34 years in the general population. Recruitment details for the SWS have been published elsewhere (Robinson et al., 2004; Inskip et al., 2006) . All women were visited at home to obtain information on diet and lifestyle, and anthropometric measurements of body composition were taken. Between April 1998 and June 2000 (Crozier et al., 2006) , 6129 women were interviewed. These women were living in the Western part of Southampton, and represent 75% of those women who could be contacted.
Repeat study A subgroup of women were followed-up two years after their initial interview, for a second assessment of diet, lifestyle and body composition. Of the 6129 women, 260 women had participated in the SWS between 13 November and 22 December 1998. These dates were chosen on the basis of the planned time frame for the repeat visit such that the women could be re-interviewed 2 years later at the same time of year as the initial interview. Of the 260 women, 34 (13%) had subsequently become pregnant, 14 (5%) had not given permission for further follow-up and nine (3%) were known to have moved away and were excluded. The 203 eligible women were contacted by telephone and/or letter to ask if they would take part in a follow-up study to investigate 'how the information we collect is likely to change as time goes by'. Of these, 30 (15%) were no longer at the same address, 52 (26%) could not be contacted, 22 (11%) declined a second visit and 5 (2%) were willing to be seen but visits could not be completed within the timeframe. In summary, of the 121 eligible women who could be contacted, 94 (78%) were interviewed.
This study received approval from Southampton and South West Hampshire Local Research Ethics Committee.
Dietary assessment
Dietary intake over the 3 months before the interview was assessed using a semiquantitative 100-item food frequency questionnaire (FFQ) . Further details about the FFQ have been published elsewhere (Robinson et al., 1996) . Trained research nurses, at initial interview and in the subgroup 2 years later, administered the questionnaire in the women's homes. In a majority of cases, all information collected was entered directly onto a laptop computer. Four of the 6129 initial questionnaires had one or more missing frequencies and were therefore excluded from the analyses. Research nurses were allocated to the visits according to availability, with only one woman interviewed on both occasions by the same nurse. At the end of the repeat visit, women were asked 'Have there been any major changes to your diet since we saw you two years ago?' and for those who answered 'yes', details of the changes were recorded.
Anthropometry and other data collection At both visits, the nurses measured weight, using portable scales (Seca, Germany) and height using portable stadiometers (Harpenden, CMS Weighing Equipment Ltd, London), from which body mass index (BMI) was calculated. Nurses obtained information relating to age, occupation, marital status, household composition, smoking, dieting habits, strenuous exercise (defined as whether any strenuous exercise was taken in the preceding 3 months) and whether she lived at a level of income that entitled her to receive financial assistance from the government ('benefits') at each visit. Educational attainment and ethnic group were recorded only at the initial visit.
Analysis
Data were analysed using Intercooled Stata 7.0. (Stata Corporation, 2001 ). The 100 items of the FFQ were combined to create 49 broader groups according to nutrient composition and comparable usage (Robinson et al., 2004) before the principal components analysis (PCA) was performed (Joliffe and Morgan, 1992) . This statistical technique produces components that are independent linear combinations of the dietary variables with maximum variance. A single score is calculated for each component (dietary pattern) for all individuals, based on their frequency of consumption of the 49 food groups and the 49 coefficients produced by PCA. Component scores for women in the repeat study were calculated using the coefficients from the PCA of completed FFQs for the whole cohort (n ¼ 6125) at both initial and repeat visits, thus allowing the examination of change in women's diets with reference to a single scale. Scores at both time points were divided by the s.d. of the scores at initial visit, so that they could be expressed in units of s.d. at initial visit (Crozier et al., 2006) .
Spearman's rank correlation coefficients were calculated for the dietary pattern scores at the two time-points. The differences between scores on the two occasions were also examined using the Bland-Altman plots (Bland and Altman, 1986) . These plots describe the agreement between scores at the two time-points by plotting each individual's change in score against her average score over the two occasions.
The median weekly frequency of consumption of foods in each of the 49 food groups was calculated for the two time points. Spearman's rank and Lin's concordance correlation coefficients (Lin, 1989) were calculated for the women's consumption of these foods across the 2 years.
Regression analysis was also performed to investigate the influence on change in dietary pattern score of a variety of factors, namely age, education, social class, marital status, number of children, smoking status, television watching, dieting status, strenuous exercise, initial BMI and receipt of benefits. In addition, the relationships between change in some socio-demographic, body composition and dietary factors and change in dietary pattern scores were examined. The changes in dietary pattern scores were correlated with initial scores. The regression to the mean effect was corrected using a regression technique (Prevost et al., 1997) . Table 1 shows the main socio-demographic characteristics of the women at initial visit. The percentage of women living with a husband/partner at the repeat visit, was virtually unchanged, but within this there were six women who had lived with a husband/partner at initial visit but had no husband/partner at repeat visit, and seven women for whom the reverse was true. Lifestyle characteristics and BMI at initial and repeat visit are compared in Table 2 . The number of women currently dieting doubled over 2 years. Although there was good correlation for BMI between initial and repeat visits there was a small but significant absolute increase 2 years later (medians 24.4 and 24.7 kg/m 2 respectively, Po0.0001). Amongst those women who started dieting between the initial and repeat visits, six had lowered their BMI, whereas eight had increased. Other characteristics in Table 2 showed small but non-significant differences 2 years later. Twenty-nine (31%) women reported that their diet had changed since their initial interview. When compared with the rest of the cohort (n ¼ 6129), the repeat subgroup had a smaller percentage of women in receipt of benefits (11 and 19%). There was a significant difference in dieting practice; at the initial visit 23% of the whole cohort said that they were dieting to lose weight, but only 11% of the subgroup reported dieting at this time. At the repeat visit, dieting practice was comparable to the whole cohort. The subgroup was representative of the whole cohort in terms of all the other socio-demographic and lifestyle factors considered (Tables 1 and 2 ).
Results

Dietary patterns
We considered the first five components identified by PCA. Since the first two components explained substantially more variation than the remaining components and were also more interpretable and robust, only the first two components are described here. Details of the coefficients for these two patterns are published elsewhere (Crozier et al., 2006) .
The most important dietary pattern, component 1, was labelled a 'prudent diet' because it is similar to the prudent diet described in a US population (Slattery et al., 1998; Crozier et al., 2006) . Women with high scores tended to eat vegetables, fruit, wholemeal bread, rice/pasta, yoghurt and breakfast cereals frequently. The prudent diet score was also associated with lower intakes of white bread, roast potatoes/ chips, red/processed meat, full-fat milk, full-fat spread, crisps, confectionery, sugar, tea/coffee and Yorkshire puddings/ pancakes, tinned vegetables, cakes and biscuits and soft drinks. The second pattern, component 2, did not have any coefficients with negative values. Women with high scores for this component ate many foods more frequently than women with low scores and, therefore, it was labelled a 'high-energy diet'. Puddings, cakes/biscuits, potatoes/chips, vegetables, fruit, red/processed meat, fish, eggs, oils and full-fat spreads were all eaten more frequently by women who scored highly for the high-energy pattern. The same two patterns, with very similar coefficients, were also seen when PCA was performed only on the 94 women in the repeat study subgroup (data not shown). Table 3 shows the median weekly consumption frequencies at initial interview and 2 years later of the 49 food groups that contributed to the PCA. Median and interquartile range (IQR) for most of the foods were very comparable at initial and repeat visits, and there was reasonable stability in consumption of most foods over the 2-year period. Spearman's rank correlation coefficients ranged from 0.23 to 0.82 (median 0.52) and were lowest for boiled and baked potatoes, puddings and rice and pasta. Particularly high coefficients were seen for tea and coffee consumption and use of added sugar to foods. Lin's concordance correlation coefficients were also calculated as these assess the degree to which the data deviate from perfect concordance rather than the level of association. The coefficients were generally similar to the Spearman's rank correlation coefficients (results not shown) though the range was slightly wider (0.07-0.83), with a median of 0.46.
Stability of food consumption and dietary patterns
Spearman's rank correlation coefficients were used to compare dietary pattern scores 2 years apart. Correlation coefficients between initial and repeat dietary pattern scores were r s ¼ 0.81 for the prudent dietary pattern and r s ¼ 0.64 for the high-energy pattern. Correlation coefficients were also calculated separately for the women reporting no major change in their diet ('no major change' group) and those who stated their diet had changed since initial interview ('diet changers'). Correlations were higher among the 'no major change' group (n ¼ 65), when compared with the 'diet changers' (n ¼ 29) for both patterns (Table 4) .
Bland-Altman plots were used to examine scores at initial and repeat visits (Table 4 and Figures 1a and b) . Table 4 shows that the mean prudent dietary pattern score had increased at the repeat visit compared to the initial visit, average change (repeat -initial) ¼ 0.13 s.d., whereas the mean high-energy pattern score for the subgroup was unchanged (0.01 s.d.). In comparison with the prudent dietary pattern, scores for the high-energy pattern had wider limits of agreement. When we compared women reporting no major change in their diet ('no major change' group) with those who reported that their diet had changed since initial interview ('diet changers'), we found limits of agreement were narrower among the 'no major change' group when compared with the 'diet changers' for both dietary patterns.
Predicting stability in dietary pattern scores
Regression analysis was performed to investigate the relationship between socio-demographic and lifestyle factors at initial interview, and change in dietary pattern scores. Since there was a change in some characteristics over two years (whether a husband or partner lived with the woman, BMI and dieting status), the relationships between change in these characteristics and change in score were investigated. Regression analysis was also performed according to whether the women stated their diet had changed.
Women who reported at the initial visit that they took strenuous exercise were more likely to have increased their prudent diet score at the repeat visit (increase in score ¼ 0.4 s.d., P ¼ 0.001) but there was no association between change in score and women's age, education, marital status, number of children, smoking status, television watching, dieting status, initial BMI, or receipt of benefits. Change in partnership status was related to change in prudent diet score such that those women who had lived with a husband/ partner at initial visit but had no husband/partner living in the house at repeat visit (n ¼ 6) were more likely to have reduced their prudent diet score than those whose situation had remained unchanged (decrease in score ¼ 0.5 s.d., P ¼ 0.02). There was a small increase in prudent diet score in women who gained a partner (0.23 s.d.), but this was not significant. Women who had started dieting between initial and repeat visits tended to increase their prudent diet scores when compared with those whose dieting status was unchanged (P ¼ 0.06), but there was no relationship between change in body mass index and change in prudent diet score. Glasses.
An increase in high-energy pattern score at the repeat visit was associated with lower social class (regression coefficient across six social classes ¼ 0.2 s.d. per class, P ¼ 0.01), but not with any of the other factors considered. In the regression analysis, reported change in diet was not related to change in score for either dietary pattern. The changes that women reported were many and varied, for example, 'eating more fruit and veg and generally healthier diet', 'eating better quality food', 'eating more chocolate' and 'cut out coffee and chocolate' and so could affect the prudent and high-energy scores in both directions. No consistent relationship was found between reported change in diet and dieting status (data not shown).
Discussion
We have examined the stability of two dietary patterns in a population of young women and shown that the patterns were reasonably stable over a 2-year period. Although stability of patterns was lower among women who reported a change in their diet over the 2-year period, the women who reported change did not consistently increase or decrease either dietary pattern score.
The women who took part in the repeat study are a subgroup from the Southampton Women's Survey, a study of a general population sample of women aged 20-34 years (Robinson et al., 2004; Inskip et al., 2006) . Although the repeat subgroup is small, 78% of those contacted agreed to take part, they were representative of the whole cohort and included a wide range of socio-demographic backgrounds and lifestyles . A limitation of the study is the small size of the subgroup: combined with the wide range of answers to the open-ended question about what had changed in the diet we were unable to fully explore the nature of change in diet. We assessed diet using a food frequency questionnaire that includes all the foods commonly eaten in the UK, and which was administered by trained research nurses (Robinson et al., 2004) . Although there is concern that food frequency questionnaires may be subject to bias (Byers, 2001) , they have been shown to identify similar patterns of diet as weighed diet records (Hu et al., 1999; Khani et al., 2004) .
As the aim of our study was to examine the stability of dietary patterns over a 2-year period, we looked at characteristics of the women and changes in characteristics over this time that could influence the stability of their diets. As expected, we found that most characteristics we considered had not changed over 2 years. There were changes in the number of women living with a partner, although the proportion of the group who had a partner was the same at initial and repeat visits. There was an increase in body mass index over 2 years that is consistent with changes observed in cross-sectional data from the Health Survey for England between 1998 and 2000 in women aged 25-34 years (Health Survey for England, 2002) . Although the proportion of women in our study who were dieting to lose weight doubled between initial and repeat visits, change in dieting status was not associated with change in body mass index. A total of 69% of women reported that their diet had not changed since they were interviewed at their initial visit. The prudent dietary pattern was very stable over 2 years. The correlation between these dietary pattern scores at initial and repeat visits was higher than values reported for a comparable pattern in older American men (Hu et al., 1999) , and in women in the Swedish Mammography Cohort (Khani et al., 2004) , both assessed over a 1-year period. The level of stability was lower among the women who reported a change in diet, although this difference was small.
Prudent dietary pattern scores for the group had increased at the repeat visit. Of the socio-demographic factors that we considered, only frequency of strenuous exercise at initial interview was related to the change; greater increases in scores were seen in women who took more frequent exercise. Previous work in the whole cohort has shown, in crosssectional analyses, a relationship between frequent strenuous exercise and higher prudent diet scores (Robinson et al., 2004 ). The present study shows that strenuous exercise is also predictive of a continued increase in prudent diet score over 2 years. This contrasts with the influences of other characteristics that were associated with prudent diet score in the whole cohort (education, number of children, smoking, dieting to lose weight or television watching) (Robinson et al., 2004) but were not associated with change in score. Our previous analyses of the whole cohort also showed a positive association between age and prudent diet score, thus part of the increase in prudent diet score that we observed in the present study may be explained by the 2-year increase in age.
When we considered how changes in the women's characteristics had influenced their prudent diet scores we found that women who had a husband/partner in the house at initial but not repeat visit were likely to have a less prudent diet at repeat visit. Neither change in BMI nor reported change in diet was a significant predictor of change in prudent diet score, but there is a suggestion that the women who started dieting between initial and repeat visits increased their prudent diet score to a greater extent than those whose dieting status was unchanged.
The high-energy dietary pattern was less stable than the prudent dietary pattern over two years in the women studied. Although the high-energy pattern differs from the Western pattern in some respects, there are also many similarities (Crozier et al., 2006) and the correlations we observed are comparable with the correlations seen for Western pattern scores at baseline and follow-up at 1-year, in populations of older American men, and Swedish women (Slattery et al., 1998; Hu et al., 1999; Khani et al., 2004) . In common with the prudent dietary pattern, relatively less stability in high-energy pattern scores was seen in women who reported that their diet had changed. Overall, there was little change in high-energy pattern scores over 2 years. Of the factors we considered, there were few determinants of high-energy pattern scores, although greater increases in scores over 2 years were seen in women of lower social class. Given the high correlation of 0.81 between high-energy score and energy intake (Crozier et al., 2006) , women of lower social class were therefore more likely to have increased their energy intake over 2 years. There were no effects of change in partnership status, body mass index, dieting practice, or reported change in diet on change in pattern score. It appears that reported change in diet affects the stability of the scores for both patterns, but does not predict an absolute difference in scores, because change encompasses a range of modifications to the diet.
The stability of intakes of individual foods was generally lower than the stability of dietary patterns, although median intakes of foods were very comparable at initial and repeat visits. We used Spearman's rank correlation coefficients to examine the level of association of women's intakes of individual foods over 2 years, and Lin's concordance correlation coefficients to assess the degree to which the data deviate from perfect concordance. Correlation coefficients were comparable using both methods, although the ranges differed slightly. It is perhaps not surprising that summary measures of diet such as pattern scores are more stable than consumption of individual foods. This is consistent with reported differences in the ranking of older women with respect to nutrient intakes when compared with food intakes (Macdonald et al., 2005) .
The comparison of dietary pattern scores assessed 2 years apart encompasses true changes in diet together with variation in response to the repeated administration of the FFQ, (repeatability of the FFQ). Assuming there is no systematic bias in the responses to the repeated administration of the FFQ, the true stability of dietary patterns over 2 years may therefore be greater than our results would suggest. Our findings are of importance in understanding the relevance of past assessments of diet to current dietary intakes. In individuals with stable dietary habits, dietary information collected in the past should be a useful measure of current dietary exposures. Our data suggest that the dietary patterns of young women are reasonably stable, and also that they are aware of changes in their dietary habits. We do not know whether these findings would be comparable in men, in other age groups, or over a longer period of time, but our work does suggest that the usefulness of measures of past diet as a proxy for current intakes would be enhanced if information about perceived changes in diet could be obtained.
Conclusion
Two dietary patterns, similar to those found in a number of other studies, have been seen in this population of young women and have been shown to be reasonably stable over a 2-year period. The majority of women reported no change in their diet over this time and although the dietary pattern scores are less stable in those who stated that there had been a major change in their diet, the size of this effect is small. This suggests that dietary patterns identified in the recent past may provide useful information about current dietary patterns.
